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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To suppress the variations in gate 
capacitance coupling and to shorten a channel length by 
suppressing the leak current of TFTs to be used as pixel 
switching element, thereby stabilizing the threshold 

voltage. 

CONSTITUTION: The switching element has a multigate »-«.wni. 'I* 
structure formed by serially connecting plural pieces of \ r^f^^ — \ 

the thin-film transistors(TFTs) and electrically 
connecting respective gate electrodes 9 to each other. 
The TFTs have the LDD structure provided with low- 
concn. impurity regions 6 of the same conduction type 

as the conduction type of source regions or drain £* »w ' iV'-SS! ,,Ti *** 

regions between at least source regions 3 or drain 
regions 5 and channel regions 2. At least one piece of 
p\ura\ pieces of the low-concn. impurity regions are 
formed to the length or concn. different from the length 
or concn. of the others in some cases, by which 
sufficient on-currents are assured while leak currents 
are suppressed. 



7 ~ ' i SuEaS \Z 




LEGAL STATUS 

[Date of request for examination] 27.12.1999 

[Date of sending the examiners decision of 27.02.2001 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



http://www1 .ipdljpo.go jp/PA 1 /result/detail/main/wAAAa24200D A406265940P 1 .htm 01/12/12 



Searching PAJ 2/2 ^""^ 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



http://www1 .ipdl jpo.go jp/PAl /result/detail/main/wAAAa24200DA406265940P1 .htm 01/12/12 



iHSD] SD4-PT ±H'ia 



09)B*flMWPir CJ P) (12) & ID ^ |f & $g (A) (lHWINWfiBI** 

#Pfl¥6 -265940 

C43)£BIB ¥fiS6«1994)9.H22B 



(51)IntCL 5 




F I 






G 0 2 F 1/136 


5 0 0 9119-2K 








1/133 


5 5 0 9226— 2K 








H 0 1 L 29/784 












9056-4M 


H 0 1 L 


29/ 78 3 1 1 


G 




9056-4M 




3 1 1 


S 








*fii* ^*^^12 


FD (£ 20 30 


(21)ajIS#^ 


^0^5-261555 


(71){fJJ®A 


000002185 














(22>aJHH 


¥^5^(1993) 9 ^240 




jr£#aj!IE;Jb&JI|6T@ 7 #35^ 








ra^fc TtrYr 














(31)ft$fete£5S#^ 


#IS¥4-280462 




^»ajllK4tS.JI|6T§7#35^ V- 


(32)UBfeB 


¥4 (1992) 9 if 250 








(33)«5fc*fcfe3IS 


0* (J P) 


(72)£i^ 






(31)ffi&*&fe5g#^ 


#|g¥5-21996 




m^«5SJH^bS.JH6T@7#35^ 




¥5(1993) 1^140 








(33)«ftSSEfe5glS 


0* (JP) 


(74)f^A 






(54) [&W>£ffcl 











(57) [g#J] («E*r) 

* * &u£a)&ffi umo&y- h mm 9 sst ^ 




0 

5 



^k^sD] sd4-pt ±mm 



(2) 



im&m 1 ] v h g **#CE^J b£»fl®28^£© 

>r ym®tr**)i<m®<D?$izy--zm®x& f w > 

[If #31 4 ] h^>^^^li5A mWTOf * 

« sksi 7 1 mmow®: h7>^t »«* e> ft fc 

C8»5Rjs 9 ] mimnmm v^y*?** 

ik? h7> y* mmMfcmm. & m ux 
< ^ & 2 flKa&ftiBt h7>^^ &~t$yjgti' uxm 



'j>& < t*> i* n yt LTmtrz^tmmmtr** 
<d*4 v*y*m&. 

[0 00 1] 
r a a a a l 

L 1/ v u j 

fcfffcfcftT^ft. ^ilTOtlT^^'^V 
(JUTpoly-Si^-rs) fcfc ^^-bV-y-^ 

f t *pi-s«±t:««HBfiRTf £ a&ii B £igtf)T^ 

[0 003] 7>7t<< 7*7 b >J ^^M^^^S©® 

m**y/*yt z&om yf-yym^tisTm^z 
n^fb^nt^fec ^¥3- 3 8 7 5 5^ 

&«CB»*ft-CV^*«l*:^ LDD (LightlyD 
oped Drain) Jff&CDTFT (WTLDD T 
FTh^-TS) #ril$S£ftTl>£o TFT 

i±^^^;i^^^ Ku-f ymwmtKDmt vu<< y& 
[0004] *&W(D&m*wzfrt~?z>&^ mi 2 

y-S i^ff^^ftT^So CCDpoly-Si^C 
i±^^^;i^^2i:^<?)Mffii^v-X^3. KW> 

£^bTy-h«9^^->^ffM^ftT^0TF 



^iHSD} SD4-PT ±m'& 



[0 0 0 5] TFT©';-^«S*^**a-o 

BMH5 8-1 7 1 8 6 0^WTO5 8- 1 8 00 

HI 3*|WHbT^;i^y-HflJg©TFT*ffl 

->^nfepoly-SiI«$ntV^o CCD 
p o 1 y-S iKCtt5l^C»ttb&-*J©^^*A« 

M&ftT»*. fciS £ (Dt£titffl$, 4{i— #©T FTC 

s-r« y-^iist^cTF Tcjg-ra k u-r >* 
W >^4£bT^-r*^M>fc5<> -^cd^-^^;i/ 

^2©^CO:V-^^3tfB^nT*5 0, ffe# 
2 ©iiMCfct h'H >ffl& 5 JWfcfiJcStl 

mtmm&mstiz^Zo z*>^ fg2/ifig*g*igii 
b < n h bT h* 1/ 5 cits^ 

$£i*ftT^£o ClCT^-hTFTIi, 3Mh1SIW 
tti^(OTFT&il^^bfe^a^^TV>So U 

-^s^it&cDTFTcoo^K *7«iM0&fc<s^ 
ryym^cfemztix^z. 

[0 0 0 6] 01 4te x hmm<D?FT£& 

*«}t>9i^T^bfctffi6iHi»iaTfes. v?->?m 
tft ^©v-^firawtt^g^et:««l*i^Tl^s-- 

TFTn©KW>^^&Ml£®5£^bXi# 

Xl>£o 
C00 0 7] 

imi&M&i,£5£Tzmm} wldd tft 

Ixi0l3/cm2 fIjgT&&^ poly-SiM*£ 

£»T?P o 1 y - S i&©itfcm<B#*£ < *>o^X 
b^Oo -I©2^ LDDm,m i (D$i®&$LKm<, LDD 



(3) 

TFT©V-*m^©i£e>og©JI@^&oXi^o 

•;-^m«t©]ti^TFTT-ii. ftizmmu&Z:^ w 

x.«5 0~8 0°C) CL&lSt:* 

T F T<Dmim&£ LXm^Z poly-S imw&ik 

itiitwmtjLZ&s TFT<DMmnz (vth) 

o<t^d8Wtfftt>fc. TFT©tf-hgM 
^B&&Mh©Rg©gS>by >^C££o£##:£ 

i:^oTv^So c©gm*^:/u>yc«££j^gM& 

[0 0 0 8] ^©^;^y~h$i£©TFTX 

ttv-;%fm&p Kw>«ttCF- trv^n^fcs 

V^bfen^^^UTFTTii^^^l/S^SAmfelT 

#&<&d> u-^««#wcia*:r*. c©&« 
©v;i^- h fliSTttT f T<owwttfimmx& d > 

iC&oX^.£o .TftiwtfGxX. 

C^t^T*LDD«jg^|o|#C^S»/^fig*s^!bT 
[0 009] AQ;LX> TFT£LDD#ti£i:bX*K ft 

yp^tru-os^^^brv^^^W^b^o 
ctt. iE@fefI^S^©^^^^bxy~h«S 

cooio] zztzmtom&frz&tzmtw&ffi&mm 
m'o^ibRzmtiMibiz^ftxmmm&mwtwx't 

bK&m&ifimaztix^Zo Tt&M&t&s 
?m\+&m&t-&to£t*&m*tt*nx^z. mz. 



SD) SD4-PT ±mWt 



(iBJgBPtt^ff r^^yhWlT^ri/^f 1 9 9 
lj p, 105-108, p. 201 M 
iltfflX^ ^>^^bTffl^*>tl£TFTC£ 

stsftfs^^fifli^fl^^^enr^a. b*b 

[0 0 11] 

{b^RJISfc/^T^ h y ^^S^a^^S^^T 
^blftI3-#©^£#ftgBS£ftfcm;fr©^^ fla 

[0012]^U<li, «M*h^>S>**tt, v- 

££l/tfe&tt 0 2*>tc#£U<l±, *OTth7>^ 
*tt5/*mljn f ©f'**;i/«&*bTl*S. 

[0013] &£m£k<»&®Mm*&%.<birz&, mi 
mv>mwk h7> cigft ©<s*§ctto 
%}m®<Do %'ptz <£*>i ma, maDmsst^mtmm 

A(mt:tt % Hit 

fgJ@H*:Jt^T5<fca«Cb& fl i&5l^ £&f@©M 



[0 0 1 4] *«TOO!6 2©BWttx lflM^^^Tt 

® B©«nrr b * & & e> <r < §&s$& 5 a twiatt s 

££WbT:fc>K 'J>&< fc*2ffl©»«lh5Vy^ 

trr xfimr sldd 

So 

[0 0 15] 

SWfflTFT©y-h«MWl^-h*tt£U J& 
oLDD#fi££££ffibT^£o 

&<*Wfl-?£BifiMBE (Vth) #tfy-bgg*y;/ 
u>^©fcce>o£*'j>&< u ^*;M>:ft©Jgttfb*ia 

fp ^ it & * ^ v ^i!s^!Jmi^LXfct# > a & s 

[0 0 16] W^»@CJ:n^ f J-^m^?P 
mfctfi'bZ^o '^7t> »3gxg®Kt,b<ttHffiffltt 



iHSD] S D4-PT ±mWL 



[00 17] 

[mm&n ^Tmrn^m^x^mm^m^mmm^ 

^TSTFTttn^^STfcDT*^?' 

?5MT5o i^^^xtf£3»fel©±Cfct^ 
^>^nfcW B #«^^«Po ly-Si^ 

ftTl^o V-7««3s V-X/HU-f >««4&tF 

r**)\^t& 2 (D±^ct±^y- mmuk** ^xm 
m& 2 mm&zm L<r- n j»m 7 ^ y- h 8 1 

ffo*ftfc3>** b*-^£*hLTs 7>5-*A#fr 

e>^sga^m«ii i^v-^^3t:m^a^nTu 
ttsn-r^a. zvmmnmi 3t±psG^e»^s^ 

2JffS*&i$|l 2©±£fi£Bl£ttTV>£ 0 
[0 0 1 8] ^flts *&IH©»II»& 

mcov^T»«c»wi"*. strata t 

T©y-*«K*Tfcra«KL/C^S. *f?Sfb#jitri: 
p o 1 y - S i ©*»{£#*£'> u 

*~mm&'\^ <tz%(DXLDDw l Viftn , Pirz><> ld 

©#,H C J: T ti •> x /> T © <® * © T F T © L D D & 

"eU-^^©^:^V^^TFT^m^bTV^c:o Ctl 
£*TU *^©^^y-b#mLDD TFTT 

& # ^ ® /J * £ v > t f t x u - ^ ^ wo $m m. # 
©tfe>o£tt»«ufc. 



(5) 

[0 0 19] «icwffi«E©^<b«l6*i!i«-rs. zk 
3R<b©gfttt u +> x~tz < t f TcD^fimEE 

Vthtc^mMtc TR^fb^^CiifTrs^T 
FT©Vth#{£TU tf- btf^CttffitfcWfcOTlL 
ft£t£tC&£o C©2§k ««(OTFTttt0ffflVth» 

i±, vth©ffl[ttia9ys@tt$nfca«i©TFT(od*s 

&Vt h©jiftYTFTT&££ft6<> -©^ Vth 
[0 0 2 0] fcfct^©#-y-b«3tLDD TFT 

T£3@££-?T^£y- h«M*y:/';>y©tf5o£ 

£o^Tfc&#r5*#T£fe« *%ffl©V^y-h 
^IjILDD T F TTliT F Tg?©RlT©y- b 

2<^©T\ t£fc©ig-y-b§iLDD TFTC hb^i" 

[0021] £e>£. ***)vmfim<t£'o^xmffi 

i"So LDD^£iSttft^t^©^;u^y-btlS3£T 

Tp o 1 y-S iS*S^fc»*&l^^ 5 /z 
m lc f £ * ; U g ii 3 u m feX T ^ fc o T U * 

5o C©^KI/'<>^M^(c4d^5S^4'* s ^^< 

^M«s^*a©«»«<tiaTf«BBP*fbtfcoTtt 

DD TFTTfct> LDDmm^m-t^m^^^^U^ 

>mw^x<Dn&f&*z®mTz>m&X'%%<DX\ sc 

©^^b^tra^p^b$0^*^qItgtc^So 

[0022] \x±£mmi,ttftW(Dm&$:±t)wm^ 
TFT©y-hmm^rb*n'>m^ffl^^-ro 

ib|5!©^0 1 0 ^^©v;^^- VmmT F T©^- 
o tztryfrV- h T f T > y;i/©^tt^ -v ^;i/S«± 3 

P^mffi^- 1 0~+ 1 5VCg{b£t!-feo LDD©73i^ 

tt»©^^^y- hTFTtii »; m^* 5 ^^ < ±P 

U SoTFT^ii^yi/^^3>S©a^^*r© 
tC^U ^CD^W-biigLDD TFTTti 

[0 0 2 3] m 1 C^bfcV^y- h^litL D 

D TFT©^«&m«8*r«. -ISt:, T?T-<7^ 



:HSDD SD4-PT ±mWL 



(6) 



4 >w\ztt^ztt®®Kmz>&ifift&^<> m^bfc 
^TFT©^&&3»;u:T*fc^TfcML£;t£^ 

An#*©?, LDD©«3gfitf(ftSP«fcl:V-^«« 
|&T*&3^3W£U\, ft^Ts 01©£jfi«TttLD 

&l>o ^oT, fl*ttH2C^1t*£V-;*^3©«l 
^hb'l/>f > «« 5 2 fiffi©* £ L D D fe£ 6 

^/h*l^-r>^4CDM^2^m©^LDD1S^6^ 

ri:tt*6o. s»*ssc-r z%cm2&vm 

[0 0 2 4] *%MK:^*Sv;^y-MPI5iLDD 
T F T tix WIW-f *^>^3*Pfflfcilll*.T* N-^R 

-jkc, ^©gscim^^nsTFT^^ctt, x 

^ V-*/l e W>TO4©l*W>iBW©#fcL 
DDfg:&6£iS:lj\ V-^^3(D^^V-^/h-U 
-f >^4©V^<ffljg^CLDD^$r#e»^V^C 

t) t f T©2r vm^tiin ufgi&itotf&^nso 

[0 0 2 5] @5£l\U38£#^UT«&f?8K 
^gLDD-TF T©«jtXg*ff 

0 l±CLPCVD^T*poly-Siiil 0 2^ 
y-Si»Btl 0 2£#fHf{bU ^U-t6 0 0°C®jg 

^t-rso ww^n 

ttr^X^ft^Saaj*^ (PCVDS) fcfflWC 1 5 
0-2 5 O^ffl&Vi&mZ'timLTb&^o ifcClgB 
C*^T> poly-Sifll02^©^>{: 

jmrZo x*SClC:fcl>TT FTHfimEMI 

[0 0 2 6] 06©XgD^^l>T. 0 



3(D±tCLPCVD^fI^>U3>i (Si3 N 
4 J&) 1 0 4&m O-2Onm©0JPT-ff^-r$p »£■ 

Si0 2 R&ti 1 - 2ia®JM»tf^J«1-S. Cl©tiC b 

t # * titzmsy- v imm&, s io 2 /s 13 n 4 
So c©a&^fcr*©a^-h»E*4^«u 

3 5 Oma^MPTfMUfe^ J^©j&tt£^*->^ 

ffM#i£c&WT©3®D#i&£o »i©*»«±, y> 

]«-^©#ISil^UD>»JBl*^U PCIO3 #X 
fre>#£ffi&2^Sfc©T*;&So ^2©^&tt, PCI 

CDTfeSo M3cD^(i s LPCVD^TSiH 4 #X 
<t F H3 # c/J alfjSi.vfc £ £v7xw L r — "7 i-poi y- 

fct, &TFT©^**Jl/ : gL£3/xmCi^U^*;i' 

^LDDi^Mt-SXgFC^S,, LDDi^ 

10 5MbfctAs+XttP + ^0. 5~ 
i . 5x10 13/ C2i 2 © K-xmT*Tt>&tr* p^-v^ 
^TFT©J£i^:fct s As+X<±P+Y;*->©fto>?K 
B+Y^>£0. 1-2. Ox 1 Ol3/ CB 2 cd^-XS 
TH»t:*T^«)tfAV^ &£Xj§GCfcUTSi 3 N 
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F TCO H 1/ -OiUL D D^(2)a:te^CDT F TCD V-^ 



^bisD} sd4-pt ±mwt 



(11) 



<D T F T 0) Y U -f >m L D D §!*£@#£frif^ Cg£s6 t U 
TFTG9KW >fiiLDD»«©, <®tfiW&£.W&$n 

[0 0 4 5] u±v>%miy>t>wt>frtemt, vzffrv- 
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1f^-~;Up o 1 y-S i TFT(Ofit^JJgi^T*»MV> 
U 7'^;i/7 7^->«;=i>TFTc0iS^i^t UT^)^ 
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(3, v>^y-h$3§<£>LDD TFT^e^^^-f 

^^^;i/*s«:5 0>LimC§££2 
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